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TRANSMISSION

(57)  The purpose of the present invention is to pro-
vide: a method for manufacturing a detecting sensor,
which can stably provide high detection accuracy, while
being low cost; the detecting sensor; and a transmission.
According to the configuration, a detecting sensor (10)
has sensor elements (30A, 30B) integrally formed with a
housing (11). Since the sensor elements (30A, 30B) are
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aligned and fixed by inserting a terminal 30d into a mold-
ing die (100), which is used at the time of molding, the
sensor elements are highly accurately aligned with the
housing (11). Furthermore, in the detecting sensor (10),
the sensor elements (30A, 30B) are held by means of
holding sections (33, 34, 35, 36) that abut on the surfaces
(F1, F2) of the main body sections (30e, 30e).
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Description
Technical Field

[0001] The present invention relates to a method for
manufacturing a detecting sensor using magnetism, a
detecting sensor, and a transmission including the same.

Background Art

[0002] In automobiles or the like, it is well known that
electronic control is more and more employed, and de-
tecting sensors for detecting the operation of various
parts or the like for control are quite often used. In such
the detecting sensors, it is detected whether or not the
parts are at predetermined positions by using magnetism
or the like.

[0003] Among these detecting sensors, a detecting
sensor that detects the operation of an important part
such as a part involved in running control itself of auto-
mobiles is multiplexed (see Patent Literatures 1 and 2).
Thatis, a plurality of, e.g., two, sensor elements are pro-
vided, and even when a malfunction occurs in one of the
sensor elements or the like, detection is performed by
using the other sensor element, or detection results of
one and the other of the sensor elements are compared
to perform failure diagnosis of the sensor elements.
[0004] FIG. 14 shows the configuration of an existing
detecting sensor manufactured by the present appli-
cants. As shown in FIG. 14, a detecting sensor 1 has a
configuration in which a magnet 3 having, for example,
a substantially U shape in section and two sensor ele-
ments 4A and 4B are held in an unillustrated housing. A
recess 3a that opens on one side thereof is provided in
the magnet 3. In the magnet 3, a region A with no mag-
netic flux exists inside the recess 3a. The two sensor
elements 4A and 4B are arranged in the region A with
no magnetic flux.

Citation List
Patent Literature
[0005]

Patent Literature 1: JP8-49575A
Patent Literature 2: JP3491587B

Summary of Invention
Technical Problem

[0006] When the detecting sensor 1 as described
above is mass-produced, it is important to maintain high
location accuracy for the magnet 3 and the sensor ele-
ments 4A and 4B. This is because there occurs a varia-
tion in detection results of a plurality of detecting sensors
1, which directly affects product accuracy if there is a
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variation in the positions of the sensor elements 4A and
4B with respect to the magnet 3.

[0007] To solve the problem, the magnet 3 and the
sensor elements 4A and 4B may be fixed to the housing
(not shown) of the detecting sensor 1 with high accuracy.
However, the sensor elements 4A and 4B including hall
elements are positioned in the housing (not shown)
through body sections 4e in each of which an element
body and one end of a terminal are embedded. Here, the
body sections 4e are molded bodies made of insulating
resin, and thus do not have high molding accuracy in
most cases. Therefore, there is a limit to improve the
location accuracy of the magnet 3 and the sensor ele-
ments 4A and 4B by fixing the sensor elements 4A and
4B to the housing through the body sections 4e.

[0008] Thus,the molding accuracy of the body sections
4e of the sensor elements 4A and 4B may be improved;
however, it costs a lot and is thus not realistic to do so.
[0009] The present invention has been accomplished
in view of the technical problems as described above,
and an object thereof is to provide a method for manu-
facturing a detecting sensor, a detecting sensor, or the
like, which can stably provide high detection accuracy at
low cost.

Solution to Problem

[0010] A method for manufacturing a detecting sensor
according to the present invention that has been accom-
plished to achieve the above object including: a magnet
that generates a magnetic field; a plurality of sensor el-
ements that detect a change in the magnetic field gen-
erated by the magnet; and a housing that holds the mag-
net and the sensor elements, the method comprising the
steps of: fixing the magnet and the sensor elements to a
mold; molding the housing by injecting molten resin into
the mold and curing the molten resin; and removing the
detecting sensor in which the magnet and the sensor
elements are integrated with the housing from the mold,
wherein in the step of fixing the magnet and the sensor
elements to the mold, the sensor elements are fixed to
the mold by inserting terminals projecting from bodies of
the sensor elements into terminal insertion holes formed
in the mold. Since each of the sensor elements is fixed
to the mold by inserting the terminals of the sensor ele-
ment into the terminal insertion holes in the mold as de-
scribed above, the sensor elements can be positioned
with respect to the mold with high accuracy. By injecting
the molten resin into the mold in this state to form the
housing, the detecting sensor is formed while the sensor
elements are positioned with respect to the magnet with
high accuracy.

[0011] Also, the housing preferably includes a position-
ing holding section that positions each of the sensor el-
ements by abutting against only a portion of a surface of
the body of the sensor element. Since the holding section
contacts only a portion of the body of the sensor element,
heat dissipation properties of the sensor element can be
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improved. Also, the holding section may be configured
to hold each of the sensor elements by extending in a
direction perpendicular to the surface of the body of the
sensor element and causing a distal end portion thereof
to abut against the body. In this case, in the step of mold-
ing the housing, the molten resin is caused to flow from
a proximal end portion to the distal end portion of the
holding section to press the body of the sensor element
by the molten resin and form the holding section. Accord-
ingly, the sensor element can be reliably positioned.
[0012] By the way, in recent automobiles, the degree
of layout freedom of parts is reduced along with an in-
crease in the number of parts. In such circumstances,
when two sensor elements are provided, the detecting
sensor, of course, has a larger size, and it may become
difficult to arrange the detecting sensor at an appropriate
position with respect to an object to be detected. Also,
there is a problem that modification is required on the
side of the object to be detected so as to arrange the
detecting sensor, which increases costs. Thus, here, al-
though the plurality of sensor elements may be arranged
in any manner, the plurality of sensor elements are pref-
erably arranged with surfaces of the bodies abutting
against each other. By causing the surfaces of the bodies
of the sensor elements to abut against each other as
described above, the detecting sensor can be reduced
in size, easily arranged, and mounted at low cost without
particularly making modification on the object to be de-
tected. Also, in a case in which the object to be detected
is a rotating body and the detecting sensor detects a ro-
tating operation of the object to be detected, the magnetic
field generated by the magnet is easily strained by the
influence of rotation of the object to be detected, and
detection accuracy is easily affected. On the other hand,
by arranging detecting element bodies of the plurality of
sensor elements adjacent to each other, the influence of
the magnetic (magnetic field) strain can be minimized,
and the detection accuracy can be improved. Also, by
decreasing a gap between the sensor elements, the de-
tecting sensor can be reduced in size, arranged with a
higher degree of freedom, and easily mounted.

[0013] The presentinvention also provides a detecting
sensor including: a magnet that generates a magnetic
field; a plurality of sensor elements that detect a change
in the magnetic field generated by the magnet; and a
housing that holds the magnet and the sensor elements,
wherein each of the plurality of sensor elements includes
a body and a terminal projecting from the body, and the
plurality of sensor elements are held in the housing with
the bodies overlapped with each other in a state in which
the terminals project in a same direction from the bodies.
The housing is held so as to be sandwiched between a
first holding section that abuts against a portion of a sur-
face of the body of the sensor element on one side of the
plurality of sensor elements whose bodies are over-
lapped with each other, and a second holding section
that is provided so as to cross a portion of a surface of
the body of the sensor element on another side of the
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plurality of sensor elements. The detecting sensor as de-
scribed above is preferably manufactured by a method
for manufacturing a detecting sensor according to any
one of claims 1 to 5 as described above.

[0014] The presentinvention also provides a transmis-
sion including: a shift select shaft that moves in an axial
direction to perform one of a select operation and a shift
operation, and rotates about an axis line to perform an-
other of the select operation and the shift operation; a
detection projection that is provided on an outer periph-
eral portion of the shift select shaft; and a detecting sen-
sor according to claim 6 or 7 as described above that
detects whether or not the detection projection is at a
prescribed position determined in advance.

Advantageous Effects of Invention

[0015] In accordance with the present invention, each
of the sensor elements is fixed to the mold by inserting
the terminals of the sensor elements into the terminal
insertion holes in the mold, so that the sensor elements
can be positioned with respect to the mold with high ac-
curacy. By injecting the molten resin into the mold in this
state to form the housing, the detecting sensor can be
formed while the sensor elements are positioned with
respect to the magnet with high accuracy. This is
achieved only by forming the terminal insertion holes in
the mold, so that the above effects can be obtained at
low cost.

[0016] Consequently, the detecting sensor capable of
stably exhibiting high detection accuracy at low cost can
be provided.

Brief Description of Drawings
[0017]

FIG. 1 is an elevation view illustrating the configura-
tion of a transmission of an automobile in a present
embodiment.

FIG. 2 is a plan view illustrating a main portion in
FIG. 1.

FIG. 3 is a view illustrating an installment state of a
detecting sensor with respect to the transmission.
FIG. 4 is a perspective view illustrating the entire
configuration of the detecting sensor in the present
embodiment.

FIG. 5 is a sectional view of the detecting sensor in
a direction along an axis line.

FIG. 6A is a plan view and FIG. 6B is a front view of
a distal end portion of the detecting sensor.

FIG. 7A is a sectional view along A-A in FIG. 6, and
FIG. 7B is a sectional view along B-B in FIG. 7A.
FIG. 8A is an enlarged perspective view and FIG.
8B is an enlarged sectional view of the distal end
portion of the detecting sensor.

FIG.9is aview llustrating a side where holding holes
for holding terminals of sensor elements are formed
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in a mold for forming a housing of the detecting sen-
sor.

FIG. 10is a view illustrating a state in which a magnet
is set in the mold shown in FIG. 9.

FIG. 11 is aview illustrating a state in which the mag-
net and the sensor elements are set in the mold
shown in FIG. 9.

FIG. 12 is a view illustrating the configuration of a
parking lock device in a parking released state in the
present embodiment.

FIG. 13 is a view illustrating the parking lock device
in FIG. 12 in a parking active state.

FIG. 14 is a view illustrating the positions of sensor
elements in a magnetic field generated by a magnet
in a conventional detecting sensor.

Description of Embodiments

[0018] In the following, the present invention is de-
scribed in detail based on an embodiment shown in the
accompanying drawings. FIGS. 1to 11 are views for de-
scribing the configuration of a detecting sensor 10 in the
presentembodiment. In the presentembodiment, the de-
tecting sensor 10 is used for detecting whether or not a
part constituting an automobile is at a particular position.
Of course, the detecting sensor 10 is not limited to the
application, and may be used for various applications.
[0019] In the present embodiment, the detecting sen-
sor 10 is used for detecting whether or not shifting of a
manual transmission of an automobile is in a neutral
state. FIGS. 1 to 3 show an installment example of the
detecting sensor 10 in a transmission 200. As shown in
FIGS. 1 and 2, the transmission 200 includes a plurality
of gears such as first to fifth or first to sixth gears, and
when a driverin a driver’s seat of an automobile operates
an unillustrated shift lever in a longitudinal direction along
a traveling direction of the automobile and in a traverse
direction perpendicular to the longitudinal direction, a
particular gear is selected. The rotation of an output shaft
of an engine is thereby transmitted to a drive shaft for
driving a wheel via the selected gear. At this point, a
rotation ratio (a speed reducing ratio, a speed increasing
ratio) between the output shaft of the engine and the drive
shaft for driving a wheel is determined by a gear ratio of
the selected gear. Although only the conceptual config-
uration of the transmission 200 is described herein, one
described in, forexample, JP2002-235851A may be spe-
cifically employed as the transmission 200.

[0020] In the transmission 200, three plate-like shift
pieces 202A to 202C are provided so as to be stacked
on each other in the present embodiment in order to se-
lectively connect a gear 201 constituting each stage to
the output shaft of the engine and the drive shaft. Each
of the shift pieces 202A to 202C can slide in a direction
perpendicular to the stacking direction (a direction per-
pendicular to the paper face in FIG. 1), and gears 201 of
different stages are selected when the shift piece is
caused to slide in one direction along its surface from a
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neutral position and when the shift piece is caused to
slide in another direction from the neutral position.
[0021] The shift pieces 202A to 202C as described
above are operated by a shift arm 204 provided in a shift
select shaft 203. The shift select shaft 203 is arranged
having an axis line parallel to the stacking direction of
the shift pieces 202A to 202C. The shift select shaft 203
is provided so as to be able to reciprocate in an axial
direction along a through hole formed in a sleeve 205.
[0022] Aselectarm 206 for moving the shiftselect shaft
203 in the axial direction is provided at an upper end
portion of the shift select shaft 203. In the select arm 206,
an intermediate portion 206b is rotatably supported on
the sleeve 205, and a pin provided at one end 206a is
coupled to the upper end portion of the shift select shaft
203. A pin 206¢ provided at the other end of the select
arm 206 is coupled to an operation wire or an operation
rod connected to the unillustrated shift lever. In response
to an operation in the traverse (select) direction of the
shift lever, the select arm 206 rotates about the interme-
diate portion 206b, and the shift select shaft 203 thereby
reciprocates along the axial direction.

[0023] Also, a shift rotor 207 is integrally provided on
an outer peripheral side of the shift select shaft 203. A
pin 207a that is located on the outer peripheral side of
the shift select shaft 203 is provided on the shift rotor
207, and the pin 207a is coupled to an operation wire or
an operation rod connected to the unillustrated shiftlever.
In response to an operation in the longitudinal (shift) di-
rection of the shift lever, the shift rotor 207 rotates togeth-
er with the shift select shaft 203 about the axis line.
[0024] A convex section 208 that projects to the outer
peripheral side is formed on the shift arm 204. When the
shift lever is operated in the traverse direction, the select
arm 206 is actuated to perform a select operation, and
the convex section 208 moves in the axial direction of
the shift select shaft 203, i.e., the stacking direction of
the shift pieces 202A to 202C to face any one of the shift
pieces 202A to 202C. Arecess 209 with which the convex
section 208 meshes is formed in each of distal end por-
tions of the shift pieces 202A to 202C, and when the
convex section 208 moves in the stacking direction of
the shift pieces 202A to 202C, the convex section 208 is
fitted into the recess 209 formed in any one of the shift
pieces 202A to 202C.

[0025] When the shiftleveris moved in the longitudinal
direction in the state in which the convex section 208 is
fitted into the recess 209 formed in any one of the shift
pieces 202A to 202C, the shift rotor 207 is actuated to
perform a shift operation, and the shift select shaft 203
rotates about the axis line, so that the convex section
208 moves any one (one with which the convex section
208 meshes) of the shift pieces 202A to 202C to one side
or another side from the neutral position. Here, a detec-
tion projection 210 that projects to the outer peripheral
side is provided at a position opposite to the convex sec-
tion 208 on an outer peripheral portion of the shift arm
204. As shown in FIG. 3, the detecting sensor 10 is pro-
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vided at a position close to and facing the detection pro-
jection 210. The detecting sensor 10 is provided so as
to be fixed to a housing 211 of the transmission 200 via
a bracket 212. The detection projection 210 is located
closest to the detecting sensor 10 in a neutral state in
which the shift lever and the shift pieces 202A to 202C
are at the neutral position. The detecting sensor 10 de-
tects whether or not the detection projection 210 is at the
close position, and thereby detects the rotation of the
shift arm 204.

[0026] AsshowninFIGS. 4 and 5, the detecting sensor
10 is a redundant-system sensor including a housing 11,
a magnet (a permanent magnet) 20 having, for example,
a substantially U shape in section that is held in the hous-
ing 11, a pair of sensor elements 30A and 30B, and a
substrate 40.

[0027] The housing 11 includes, at one end, a connec-
tor receiving section 11a to which a connector of a wire
harness is connected, and, at the other end, a sensor
holding section 11b that holds the magnet 20, and the
sensor elements 30A and 30B.

[0028] The connector receiving section 11aincludes a
tubular sleeve 12, and a terminal holding section 13 that
is formed perpendicular to an axis line of the sleeve 12
within the sleeve 12. A plurality of L-shaped terminals 14
made of a conductive material are held in the terminal
holding section 13. In each of the terminals 14, one end
14ais connected to each conductor constituting the wire
harness inside the sleeve 12, and the other end 14b
projects in a direction perpendicular to the axis line of the
housing 11 from an intermediate portion of the housing
11.

[0029] A flat surface section 11c is formed on a side
surface of the housing 11. The substrate 40 has a rec-
tangular shape long in an axial direction of the housing
11, and is arranged along the flat surface section 11c. A
plurality of sets of substrate holding claws 15 for holding
the substrate 40 are provided at the flat surface section
11c. Each set of the substrate holding claws 15 is pro-
vided so as to sandwich the substrate 40 from both sides.
[0030] The other ends 14b of the terminals 14 are in-
serted into through holes 41 formed in the substrate 40,
and electrically connected to a wiring pattern of the sub-
strate 40.

[0031] Asshownin FIGS. 6A, 6B to 8A, 8B, the sensor
holding section 11b of the housing 11 holds the U-shaped
magnet 20 such that both pole sections 20n and 20s ex-
tend parallel to the axis line of the housing 11. Further-
more, the sensor holding section 11b holds the magnet
20 such that distal end portions of the both pole sections
20n and 20s are exposed on a distal end surface 11d of
the housing 11. Accordingly, the magnet 20 is buried in
the housing 11 except for the distal end portions of the
both pole sections 20n and 20s.

[0032] Thesensorelements 30A and 30B are arranged
facing each other in a direction along the axis line of the
housing 11 in a recess 20a between the both pole sec-
tions 20n and 20s in the U-shaped magnet 20. The sensor
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elements 30A and 30B are, for example, hall elements,
in each of which a hall element body 30C and one end
of terminals 30d are embedded in a body section 30e
made of an insulating material. The sensor elements 30A
and 30B are arranged with the body sections 30e and
30e abutting against each other. The hall element bodies
30C and 30C of the sensor elements 30A and 30B are
arranged adjacent to each otherin the body sections 30e
and 30e. Accordingly, the hall element bodies 30C and
30C of the sensor elements 30A and 30B are adjacent
to each other to minimize the influence of a magnetic
(magnetic field) strain. The other ends of the terminals
30d are inserted into through holes 42 formed in the sub-
strate 40, and electrically connected to the wiring pattern
of the substrate 40. At this point, the sensor elements
30A and 30B are arranged such that the terminals 30d
project in the same direction perpendicular to the axial
direction of the housing 11 from the body sections 30e.
[0033] Thesensorelements 30Aand 30B as described
above are held in the housing 11 as described below.
The housing 11 includes holding sections 33 and 34 that
hold the sensor elements 30A and 30B facing each other
in the direction along the axis line from the side of the
sensor element 30A, and holding sections 35 and 36 that
hold the sensor elements 30A and 30B from the side of
the sensor element 30B.

[0034] Among the sections, the holding sections 33
and 35 are formed so as to extend along two sides parallel
to each other of the body sections 30e of the sensor el-
ements 30A and 30B, and abut against both sides of
surfaces F1 and F2 of the body sections 30e and 30e.
[0035] Also, the holding section (a positioning holding
section, a first holding section) 34 has a columnar shape
arranged substantially in a center portion of the body sec-
tion 30e of the sensorelement 30A, and extending toward
the body section 30e from a perpendicular direction. A
distal end portion 34b of the holding section 34 abuts
against the center portion of the surface F1 of the body
section 30e.

[0036] The holding section (a positioning holding sec-
tion, a second holding section) 36 is provided so as to
extend along the body section 30e in a direction perpen-
dicular to the holding sections 35 and 35 located on the
both sides of the body section 30e of the sensor element
30B. Accordingly, the holding section 36 abuts against
the surface F2 of the body section 30e of the sensor
element 30B in a substantially H shape together with the
holding sections 35 and 35 on the both sides.

[0037] To manufacture the detecting sensor 10 having
the aforementioned configuration, a magnet holding sec-
tion 110 for holding the magnet 20 and an element hold-
ing section 120 for holding the sensor elements 30A and
30B are provided in a mold 100 for forming the housing
11 by resin molding as shown in FIG. 9, and the housing
11 is formed using the mold 100.

[0038] AsshowninFIGS.9and10,the magnetholding
section 110 holds the magnet 20 by a plurality of holding
projections 111.
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[0039] Asshownin FIGS. 9 and 11, the element hold-
ing section 120 includes terminal insertion holes 121 into
which the terminals 30d of the sensor elements 30A and
30B are respectively inserted. By inserting the terminals
30d into the terminal insertion holes 121, the sensor el-
ements 30A and 30B are respectively held by the mold
100.

[0040] In a state in which the openable mold 100 is
opened, the magnet 20 and the sensor elements 30A
and 30B are held in the mold 100 by the magnet holding
section 110 and the element holding section 120. The
mold 100 is closed in this state, and resin is injected into
the mold 100.

[0041] At this point, particularly in the holding section
34 extending in a columnar shape, the resin in a molten
state flows from the side of a proximal end portion 34a
to the side of the distal end portion 34b. Accordingly, the
sensor elements 30A and 30B are pressed against the
holding sections 35 and 36 on the opposite side.

[0042] The mold 100 is opened after curing of the resin
to remove the detecting sensor 10.

[0043] The detecting sensor 10 is thereby obtained. A
bottomed tubular cover (not shown) is mounted to the
detecting sensor 10 so as to cover the magnet 20, the
sensor elements 30A and 30B, and the substrate 40.
[0044] In accordance with the aforementioned config-
uration, in the detecting sensor 10, the sensor elements
30A and 30B are formed integrally with the housing 11.
At this point, the sensor elements 30A and 30B are po-
sitioned and fixed by inserting the terminals 30d into the
mold 100 used in molding, so that the sensor elements
30A and 30B can be positioned with respect to the hous-
ing 11 with high accuracy. Therefore, high detection ac-
curacy can be maintained for the sensor elements 30A
and 30B. Moreover, this is achieved only by forming the
terminal insertion holes 121 in the mold 100, so that high
detection accuracy can be stably provided at low cost.
[0045] Also, in the detecting sensor 10, the sensor el-
ements 30A and 30B are held by the holding sections
33, 34, 35, and 36 in abutment against the surfaces F1
and F2 of the body sections 30e and 30e. Since the sen-
sor elements 30A and 30B are sandwiched in a state
facing each other by 33, 34, 35, and 36, the sensor ele-
ments 30A and 30B can be reliably held. Also, since the
holding sections 33, 34, 35, and 36 abut against only a
portion, not the entire surface, of the surfaces F1 and F2
of the body sections 30e, heat dissipation properties of
the sensor elements 30A and 30B can be ensured.
[0046] The detecting sensor 10 as described above
can also detect whether or not the detection projection
210 formed on the rotating sleeve 205 is at a prescribed
position (a neutral position) in a non-contact manner. The
non-contact detecting sensor 10 as described above can
exhibit excellent reliability since the detecting sensor 10
has no movable portion and thus has a fewer failures as
compared to a contact switch.

[0047] Furthermore, in the detecting sensor 10, the
body sections 30e and 30e of the sensor elements 30A
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and 30B abut against each other, so that the detecting
sensor 10 can be reduced in size, easily arranged in the
transmission 200, and mounted at low cost. Also, while
an object to be detected is the shift arm 204 rotating to-
gether with the shift select shaft 203, the influence of a
magnetic (magnetic field) strain can be minimized since
the hall element bodies 30C and 30C of the sensor ele-
ments 30A and 30B are arranged adjacent to each other
inthe body sections 30e and 30e. The detection accuracy
of the detecting sensor 10 can be thereby improved.
[0048] Although the detecting sensor 10 is used for
detecting whether or not the shifting of the manual trans-
mission of the automobile is in the neutral state in the
aforementioned embodiment, the detecting sensor 10
may be also used for detecting whether or not an auto-
matic transmission is in a parking state as described be-
low based on FIGS. 12 and 13.

[0049] First, aparking lock device 300 of the automatic
transmission according to the present embodimentis de-
scribed by reference to FIG. 12. The parking lock device
300 is applied to a transmission that can establish a pre-
determined gear speed by operating a meshing clutch
provided on a gear shift shaft by a shift rod 310 connected
to and actuated by an actuator M. FIG. 12 shows the
parking lock device 300 in a neutral state. The parking
lock device 300 includes a parking gear 350 that is pro-
vided on a reverse idle shaft moving in conjunction with
the drive shaft when the vehicle is stopped, a parking
pawl 340 that can be engaged with the parking gear 350,
and a parking rod 330 that moves in conjunction with the
shift rod 310 to actuate the parking pawl 340. The parking
lock device 300 can bring the parking gear 350 into a
lock state by transmitting the operation of a shift piece
320 formed integrally with the shift rod 310 to the parking
pawl 340 via the parking rod 330.

[0050] Inthe parking lock device 300, the shift rod 310
can axially move and selectively stop at three positions
of a neutral position, a reverse position, and a parking
positionin a clicked manner. The shiftrod 310 is detected
to be in a parking state or not when the shift piece 320
integrated therewith axially moves by the actuator M, and
the detecting sensor 10 detects the position. To this end,
three detent grooves 310a, 310b, and 310c are formed
in the shift rod 310, so that the shift rod 310 is at the
neutral position when a detent ball 367 urged by an un-
illustrated spring is engaged with the detent groove 310b,
and at the parking position when the detent ball 367 is
engaged with the detent groove 310c. Therefore, when
the shiftrod 310 is changed from, for example, the neutral
state to the parking state, the shift rod 310 moves up-
wardly in the drawing. A shift fork 311 and a coupling
beam 312 are formed integrally with the shift rod 310.
The coupling beam 312 integrally couples the shift rod
310 to the shift piece 320. A locking claw 313 is also
formed integrally with the coupling beam 312.

[0051] The shift piece 320 includes a cam section 321
and a detection arm 325. A cam groove 322 that pene-
trates through the cam section 321 and opens atone end
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is formed in the cam section 321, and one end side of a
cam plate 323 isinserted into the cam groove 322 through
the opening. In the cam plate 323 where one end side is
set to a large width, the actuator M is connected to the
other end side, and when the actuator M forwardly and
reversely rotates the cam plate 323, the shift rod 310
moves up and down. For example, when the actuator M
is forwardly rotated counterclockwise, the cam plate 323
presses the cam section 321 upwardly in the drawing,
and the shiftrod 310 moves up. In the following, up, down,
left, and right indicate directions in the drawings. The
detection arm 325 is formed integrally with an upper por-
tion of the cam section 321, and raised and lowered in
association with the up-and-down movement of the cam
section 321. A detection projection 326 is formed at a
distal end of the detection arm 325, and the detecting
sensor 10 is arranged facing and close to the detection
projection 326. A relative position relationship between
the detecting sensor 10 and the detection projection 326
is changed between the neutral state and the parking
state, so that the detecting sensor 10 can detect whether
or not the state is in the parking state.

[0052] The parking rod 330 transmits the up-and-down
movement of the shift piece 320 (the shift rod 310) to the
parking pawl 340. To this end, the parking rod 330 is
coupled to the locking claw 313 of the coupling beam 312
via a swing arm 335. The swing arm 335 includes a lock-
ing claw 336 that is engaged with the locking claw 313
on one end side. The swing arm 335 also includes, on
the other end side, a rod holding hole 337 where a distal
end bent in an L shape of the parking rod 330 is held by
penetrating therethrough, and a locking projection 338
that is located below the rod holding hole 337 and en-
gaged with a locking spring piece 357. A positioning rod
339 is provided on one side surface of the swing arm
335, and the swing arm 335 performs swing motion about
the axis of the positioning rod 339. Therefore, when the
shift piece 320 moves up by the actuator M, the swing
arm 335 rotates clockwise in conjunction therewith, and
the parking rod 330 moves down substantially parallel to
the shift rod 310. Conversely, when the shift piece 320
moves down, the swing arm 335 swings counterclock-
wise, and the parking rod 330 moves up. An arc-shaped
groove 339a continuous in a circumferential direction is
formed in the outer periphery of the positioning rod 339,
and a columnarsupport pin 334 is inserted into the groove
339a. Therefore, the support pin 334 regulates move-
ment of the swing arm 335 in an axial direction of the
positioning rod 339 while allowing the rotational move-
ment of the swing arm 335.

[0053] A cam member 352 is slidably fitted to the park-
ing rod 330. The cam member 352 includes an equal-
diameter section 352a and a tapered section 352b whose
diameter is gradually decreased from a lower end of the
equal-diameter section 352a. The cam member 352 is
urged downwardly by a compressed coil spring 353 pro-
vided around the parking rod 330. When the parking rod
330 moves down in the parking state, the cam member
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352 is urged downwardly by a stronger force. A cam re-
ceiving section 340b of the parking pawl 340 and a cam
receiving section 354a of a parking rod holder 354 are
arranged near the cam member 352. The cam receiving
section 340b and the cam receiving section 354a include
tapered surfaces corresponding to the tapered section
352b on their surfaces. Since the parking rod 330 is lo-
cated relatively high in the neutral state shown in FIG.
12, the cam member 352 is pressed against the cam
receiving section 340b and the cam receiving section
354a by arelatively weak force. The position of the park-
ing rod holder 354 is fixed.

[0054] The parking pawl 340 locks and unlocks the
parking gear 350 in conjunction with the operation of the
parking rod 330.

[0055] The L-shaped parking pawl 340 is swingably
supported in a bend portion by a support shaft 362 whose
position is fixed. In the parking pawl 340, an engagement
claw 340a that is engaged with a tooth groove 350a
formed in the outer periphery of the parking gear 350 is
formed at one distal end, and the cam receiving section
340b is formed at the other distal end. The parking pawl
340 is urged in a direction in which the engagement claw
340a moves away from the parking gear 350 by a tor-
sional spring 355 provided on the outer periphery of the
support shaft 362. Therefore, in the neutral state, while
the engagement claw 340a is released from the tooth
groove 350a, a distance between the cam receiving sec-
tion 340b and the cam receiving section 354a of the park-
ing rod holder 354 is reduced. However, in the parking
state, the parking rod 330 moves down, and the cam
member 352 is thereby pressed down, so that the cam
member 352 pushes itself into a space between the cam
receiving section 340b and the cam receiving section
354a. Since the position of the cam receiving section
354a is fixed, the parking pawl 340 rotates counterclock-
wise when a force that the cam receiving section 340b
receives from the tapered section 352b becomes larger
than a force that the parking pawl 340 receives from the
torsional spring 355.

[0056] The parking gear 350 is fixed to the reverse idle
shaft (not shown) moving in conjunction with the drive
shaft when the vehicle is stopped, and the parking state
is ensured by locking the parking gear 350. The parking
gear 350 is arranged corresponding to the engagement
claw 340a of the parking pawl 340, and when the parking
pawl 340 rotates counterclockwise as described above,
the engagement claw 340a is inserted into the tooth
groove 350a to lock the parking gear 350.

[0057] Next, the operation of a process in which the
parking lock device 300 is shifted from the neutral state
to the parking state is described by reference to FIG. 13.
When the shifting is changed from the neutral state to
the parking state, the actuator M rotates the cam plate
323 counterclockwise. Accordingly, the shift piece 320
moves up, and the parking pawl 340 follows the operation
of the swing arm 335 and the parking rod 330 in associ-
ation with the movement to rotate counterclockwise from
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a position in FIG. 12 to a position in FIG. 13. As a result,
the parking gear 350 is locked. In this state, the cam
member 352 is sandwiched between the cam receiving
section 340b and the cam receiving section 354a. Also,
when the parking rod 330 moves down to the parking
state, the locking projection 338 climbs over a distal end
of the locking spring piece 357, so that the parking rod
330 is prevented from moving up by mistake. Therefore,
the parking lock state is stably maintained.

[0058] When the shift piece 320 moves up, the detec-
tion projection 326 also follows the movement to move
up. That is, the position of the detection projection 326
close to the detecting sensor 10 differs between the neu-
tral state and the parking state. Therefore, the detecting
sensor 10 detects the displacement of the detection pro-
jection 326 to thereby determine whether or not the state
is in the parking state. The mounting position of the de-
tecting sensor 10 is not limited to the aforementioned
position, and may be installed close to another member
whose position moves in conjunction with the shift rod
310. For example, the detecting sensor 10 may be in-
stalled close to an upper end of the shiftrod 310, or close
to an upper end of the parking rod 330.

[0059] Although the present invention has been de-
scribed by using the detecting sensor 10 for detecting
the position of a part constituting an automobile as an
example, the present invention is not limited to the ap-
plication. Also, although the magnet 20 has a substan-
tially U shape in section, the magnet 20 is not limited
thereto, and may have another appropriate shape. Also,
as long as the same effects as those described above
are obtained, the arrangement, the installed number, the
shape or the like of the holding sections 33, 34, 35, and
36 may have a configuration other than those described
above. The constitutions described in the aforemen-
tioned embodiment may be also freely selected or
changed into other constitutions without departing from
the scope of the present invention.

Reference Signs List

[0060]

10 Detecting sensor

11 Housing

11a Connector receiving section
11b Sensor holding section

14 Terminal

15 Substrate holding claw

20 Magnet

20a Recess

20n, 20s Both pole section

30A, 30B Sensor element

30C Hall element body

30d Terminal

30e Body section

34 Holding section (Positioning hold-

ing section, First holding section)
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34a
34b
36

40
100
110
111
120
121
202A to 202C
200
201
203
204
206
207
210
211
300
310
310a, 310b, 310c
313
320
323
326
330
334
335
338
339
339a
340
340a
340b
350
352
352a
352b
353
354
357
367

Claims

14

Proximal end portion
Distal end portion
Holding section (Positioning hold-
ing section, Second holding sec-
tion)

Substrate

Mold

Magnet holding section
Holding projection
Element holding section
Terminal insertion hole
Shift piece
Transmission

Gear

Shift select shaft

Shift arm

Select arm

Shift rotor

Detection projection
Housing

Parking lock device
Shift rod

Detent groove

Locking claw

Shift piece

Cam plate

Detection projection
Parking rod

Support pin

Swing arm

Locking projection
Positioning rod
Groove

Parking pawl
Engagement claw
Cam receiving section
Parking gear

Cam member
Equal-diameter section
Tapered section

Coil spring

Parking rod holder
Locking spring piece
Detent ball

1. A method for manufacturing a detecting sensor com-

prising:

a magnet that generates a magnetic field;
a plurality of sensor elements that detect a
change in the magnetic field generated by the

magnet; and

a housing that holds the magnet and the sensor
elements, the method comprising the steps of:
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fixing the magnet and the sensor elements
to a mold;

molding the housing by injecting molten res-
in into the mold and curing the molten resin;
and

removing the detecting sensor in which the
magnet and the sensor elements are inte-
grated with the housing from the mold,
wherein in the step of fixing the magnet and
the sensor elements to the mold, the sensor
elements are fixed to the mold by inserting
terminals projecting from bodies of the sen-
sor elements into terminal insertion holes
formed in the mold.

The method for manufacturing a detecting sensor
according to claim 1, wherein the housing includes
a positioning holding section that positions each of
the sensor elements by abutting against only a por-
tion of a surface of the body of the sensor element.

The method for manufacturing a detecting sensor
according to claim 2, wherein the positioning holding
section holds each of the sensor elements by ex-
tending in a direction perpendicular to the surface of
the body of the sensor element and causing a distal
end portion thereof to abut against the body, and

in the step of molding the housing, the molten resin
is caused to flow from a proximal end portion to the
distal end portion of the positioning holding section
to press the body of the sensor element by the molten
resin and form the positioning holding section.

The method for manufacturing a detecting sensor
according to claim 1, wherein the plurality of sensor
elements are arranged with the surfaces of the bod-
ies abutting against each other.

The method for manufacturing a detecting sensor
according to claim 4, wherein detecting elementbod-
ies of the plurality of sensor elements are arranged
adjacent to each other.

A detecting sensor comprising:

a magnet that generates a magnetic field;

a plurality of sensor elements that detect a
change in the magnetic field generated by the
magnet; and

a housing that holds the magnet and the sensor
elements,

wherein each of the plurality of sensor elements
includes a body and a terminal projecting from
the body, and the plurality of sensor elements
are held in the housing with the bodies over-
lapped with each other in a state in which the
terminals project in a same direction from the
bodies,
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wherein the housing is held so as to be sand-
wiched between afirst holding section that abuts
against a portion of a surface of the body of the
sensor element on one side of the plurality of
sensor elements whose bodies are overlapped
with each other, and a second holding section
that is provided so as to cross a portion of a
surface of the body of the sensor element on
another side of the plurality of sensor elements.

The detecting sensor according to claim 6, manu-
factured by a method for manufacturing a detecting
sensor according to claim 1.

A transmission comprising:

a shift select shaft that moves in an axial direc-
tion to perform one of a select operation and a
shift operation, and rotates about an axis line to
perform another of the select operation and the
shift operation;

a detection projection that is provided on an out-
er peripheral portion of the shift select shaft; and
a detecting sensor according to claim 6 that de-
tects whether or not the detection projection is
at a prescribed position determined in advance.



EP 2772 728 A1

FIG. 1

- - éﬂd/} 205

202A =
S 2098 2026 10
::\‘ ,‘__J//'/f ' 204
O 22N T203
7 ) 8 |;' -:‘ ) \}‘\1

10



EP 2772 728 A1

FIG. 2

200
203B 203A

N

209

208

203 €§§§>

204

210 201

1"



EP 2772 728 A1

FI1G. 3

212
210 >(
[ " L
203
'\\
\
10

204

12



EP 2772728 A1

FI1G. 4

13



EP 2772728 A1

FIG. 5
'L_Q
15 )
30d A
15 14b
427300 40 T 1c 77 7
42 k1
30c /. /\ I [ ‘L/ \ - Il —T14a
F2 % / /
36 \\\\ ) N\ / }_,,./"’"“148
\_/ i,
30B ;{4 /
30c/ 30A|20
1ib 34 11 1§ //</<
1a 12

14



EP 2772728 A1

] 33
i
oo %”Hﬁ“{\_ \{m
zof//ﬁ\ N\ P2\ 0

35 .
30d”30g30d ! 36 30d 20s
-« 35

FIG.6B 15 3% 15

F2- jilnla

35 ] 4}' \\
I ,
20n , AN 20s
, 36 11b

15

35



EP 2772728 A1

g-9
soz 9 uoz
PLL )" B0z )o0sTd )

N v NA/ VA7 ,
40C— X,
vot—,4 0¢

_mm \7 ; es

AR e

el H%
8&..\7%/ ,
-

&

N

d. "DId

ﬂuivm
of 190 e apg
¢d\| 208) /" pog
05—z )
ﬁ_:ﬁw_m %777
oom v\% b Wu/vom
bd— P20 e
vmulwwwmmwu
el eyt
\ oz
L og .
VL. DIA

16



30d

— 1le
30A
30B
20 N1
20n 20s
ks 11b
36 35 11d




EP 2772 728 A1

FIG. 9
100
¢
121(120)
Y | 1110110
111104 (1 121 (120 [E

Y
111 (110)

18



EP 2772 728 A1

FIG. 10
100
Y
121(120)
N
o
20—l i
o 1-111(110)
111(110) 121 (120) [I

f
111(110)

19



EP 2772 728 A1

FIG. 11
100
y
308
“7\
L
|+ N ul
'Ifm (110)
>

f
111 (110)

20



EP 2772728 A1

¢9¢

21



F1G. 13

EP 2772728 A1




EP 2772728 A1

FIG. 14

4B~

23



10

15

20

25

30

35

40

45

50

55

EP 2772

INTERNATIONAL SEARCH REPORT

728 A1

International application No.

PCT/JP2012/005561

A. CLASSIFICATION OF SUBJECT MATTER
G01D5/245(2006.01)1, FI16H63/30(2006.01)1
(2006.01) 1

, G01IB7/30(2006.01)1, GOIM17/007

According to International Patent Classitication (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

G01D5/245, F16H63/30, GO1B7/30, GO01M17/0

Minimum documentation searched (classification system followed by classitfication symbols)

07

1922-1996
1971-2012

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2012
1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2001-116815 A (Denso Corp.), 1-8
27 April 2001 (27.04.2001),
paragraphs [0009] to [0046]; fig. 1 to 9
(Family: none)
A JP 2002-181909 A (Teikoku Tsushin Kogyo Co., 1-8
Ltd.),
26 June 2002 (26.06.2002),
paragraphs [0002] to [0023]; all drawings
(Family: none)
A JP 2009-271000 A (Tokai Rika Co., Ltd.), 1-8
19 November 2009 (19.11.2009),
paragraph [0034]; fig. 8
(Family: none)

Further documents are listed in the continuation of Box C.

I:l See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

27 September, 2012 (27.09.12)

Date of mailing of the international search report

09 October, 2012 (09.10.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)

24




10

15

20

25

30

35

40

45

50

55

EP 2772728 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/005561

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

28 April 2011 (28.04.2011),
paragraphs [0023] to [0031];
(Family: none)

A JP 2011-86479 A (Tokai Rika Co.,

fig.

1-8

Form PCT/ISA/210 (continuation of second sheet) (July 2009)

25




EP 2772728 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 8049575 A [0005] * JP 2002235851 A [0019]
* JP 3491587 B [0005]

26



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

